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(54) (57) CMCTEMA 3JlEKTPOCHA5)KE- 
HMH 3J1EKTPMMECKHX >KEj1E3HL>1X 
JlOPOr nOCTOflHHOrO TOKA, coAeprca- 
man ycraHOBJieHHbie iia thtobux noAcraHUHflx 



npeo6pa30BaTejiM, oahh hoaioc KOTopux co- 
eAMHeH c peibcaMH, a Apyrofl Mepe3 BbiKAicwa- 

Te-flH — C KOHTaKTHOH CeTblO, AOIlOAHMTeAbHUft 

npoBOA, noABeuieHHbifi nepe3 H3OAHT0pbi Ha 

OnOpaX KOHTaKTHOH CCTH. OTCaCblBaiOlUHe TpaHC- 
({jOpMaTOpbl, OAHH KOIieU nepBHMHOH oGmotkh 
Ka>KAOrO H3 KOTOpblX Mepe3 KOHACHCaTOp noA- 
KJIIOMeH KK0HT3KTH0My HpOBOAy* a BTOpHMHOH — 

k AononHHTe^bHOMy npoBOAy* npH4eM ApyrHe 

KOHUW TOfl H ApyrOH O6MOTOK nOAKAIOMeHW 

k peAbcy, h nepeMUMKH, cocAMiiaioiUHe Aonon- 

HHTCAbHblH npOBOAC pfcHbCaMH, OTAUHa90U{aHCH 
TCM, MTO, C UCAblO nOBblliieHHfl HSAOKHOCTH, 

ona CHa6>KeHa ojiokom KOMMytauHH, hmciouihm 
KOHT3KT CHrHa.ibHoro p«we KpacHoro orHfl cae- 
Tcxjmpa, BmiWHeHHuft 4epe3 AByxnoJinctiHK b 
pa3pbiB nepeMUMKH. 
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ll306|KTeHIIC OTHOCIITCH K 9.1CKrpi>ril.l6* 

jkchhio 3.icKTporioanii>KHoro cocTana. 

lie.ib H3o6pcreiiiiH — noBbiiiioiuic h.iaok- 

HOCTH CHCTCMhl. 

Ha nepTewc npiiBCACHa npHHUiimia.ibnaH 
cxeMa CHcreMU. 

CucTeMa 3JicKTpocna6>Ke!inn 3v1Cktp»mc- 

CKHX )KC/1C3HKIX AOpor nOCTOHHIIOTO T0K3 

coaep>KiiT ycTanoB.icHiibie na mroBbix iioa- 
CT3HUMHX npeoOpaaoBaTejiH 1 . '"oahii iiojiioc 
KOTopux cocAHHeii c pe^bcaMH 2, a Apyroii 
Mepc3 DbiicniOMaTe^H 3 — c koht3Kthoh ccTbio 4, 
AonartHMTejibHbiH npoBOA 5 V noABeuieHHbifi «ie- 
pc3 H3OJiaT0pu 6 na onopax 7 koht3kthoA 
ceiH 4, oicacbieaioiuHe Tpanc<J)opMaTopu 8. 

_Q AHH _KO HCU n ep BHH H OH 0 6MOTKHKa Hi AOrO II 3 
KOTOpblX Mepe3 KOH^eHCaTOp ~?T^6~AKAk)MCH 

k KOHTaxTitOMy npoBOAy, a btophmhoh — k ao- 
n oji h wtca biio m y npoaoAy 5, npiiMCM Apyrnc 

KOHUbi TOti II ApyrOM 06MOTCK nOAK/HOHCIIU 
K pejlbty 2, II MCpCMbiMKH 1 0, COeAHHHJOlllHC 
AOnOJIHHTCJIbHbJH hpoooA 5 c pcnbcaMii 2. Cut* 
Teiaa ciia6>KCiia 6aokom 11 KOMMyTaun m c koh- 

TaKTOM I I.I, IIMCIOIUHM KOIIT3KT CliriiaAbMOrO 

peae KpacHoro orn» c8ero(J)opa 12, BiuiroMeii- 
HbiH Mepe3 AByxno,iK)ciiHK 13 b paapwB nepc- 

MblMKII 10. . .. 

CMcreMa paCoTaeT cviCAyioiiiHM o6pa30M. 

IlpH OTCyTCTBHH 3AeKTpOnOABH>KH0r0 CO- 
CT3B3 14 (3. n. C.) Ha MOKnOACTaHUHOHHOfl 

30He b pe-neAiibix luna^ax 15 ee CBeTO(}>opoB 12 
b CHrHaAbHOM 6iiOKe 16 pe;ic >nejiToro onm 
m pcnc 3C.ietioroonm B036y>K achw h p33MUK3io- 
iuhmh KOHTaKTawii 17 h 18 pcne xccAroro oniH 
pa30MKiiyTbi iieiiii n HTa hha jia muu 19Kpacnoro 
orHfl h uenii niiTamm KaTy hick 6AOKa II kom- 

M yTailHH. C KOHT3KTOM I I.I. IlpH 3TOM lia BCCX 

CBeTO<(>opax I2 3toh mokhoacts huhohhoh 3ohw 
ropHTpaspemaiouiHH oroiib (wejiTbiii, 3e.neHbiH) 
h uenn bccx ce nepeMbineK 10 pa30MKHVTU 3a- 

MblKatOlUHMH KOMTOKTa MM 0A0K3 II KOMMV 
TaUMH. 

Flo KOIITaKTHOH CCTH 4 30Hbl npOTCK3CT TOK 
rapMOHHK, 06>XMOBACIIIILIH p33HOCTbK) HX Ha- 

iipnmeHHH na cmokh bix noACTaimunx aoiiu. 
Pa3HCCTL iianpnjKCiiiiw co2AaeTC« ?a 1**11* t 
pa3HOH HarpyiKii na aonax. cmokhux c pac 

CMaTpHBaCMOH 3OH0H. Uo AOtKMIUITCIMIOMY 

nponoAy 5 iipoTeKaeT tok noA achctbhcm pa:i- 

HOCTH liailpH)KCIUIH BTOpMMIHJX 06M(>TOK OT- 

cacflBatoiuitx Tpanat>opMaropoB 8 cmokhux 
nojcTanuuH. 3tii oOa Tona hmcwt panitym iuvhi- 

HHIiy II liaXOA^TCH II H|)0TIIB0(}>a30. TaKIIM 

o6pa30M ooccnemmacTCH KOMneiicamiH Mcniaio- 
uicro B.iii>iiinn thiouom ccth. 

ripn iionnAciiiiH 11a MOKHOACTaiiuiioiiiiOH 
3one 3. ii- c. 14 11 nocieayioiucM cro iiepeMciuc- 

riHa TOK rapMOHHK, npOTCKaiOUUlfl HO KOIITa KT- 
HOH CCTH 4. MOHflCT BCIHMUHV H HaiipaB.lCHHO. 
TaK K3K 33 \HjIK3CTCH »ICpC3 3. II. C. 14. IaYIH 

noflBMiuiiniicM if a MOKno/KTammoiimui ;w»iu* 
3. h. c. I I :iaiiiiMacT oahii ce 6.iok vm.ktok 
nyni.To it niKa^y 15 chctckJ.jp a 12/h pa^.iaK) 
more vroT O.hik yiaooK. po.io :-KiMrtiMi ch um 
h pc.io :uvu*iioro oniti o6ivto*uvin. 1 1 p»* *n>v 

p.'l IMIJKaKMitlK 1 KnillaKTliI 17 H \S pi\lr .^r.i 



25 



mm oniH 3a mkmvtu m n<u;i h>t iranpfl jkchhc 
na .laMiiy 19 Kpaciioro oni« cncTO(|)opa 12 m na 
KaiyiiiKV CioKa I I KOMMyraiiiiif. Ma 3tom cbc- 
TOijiope 12 ropiiT KpacubiA oroiib h koht3 kt 
I LI O.ioKa II kom MyTaium aaMUKacr uenb 

5 IICpCMblHKH 10, HaXOAHIUeHCR OKOAO 3T0ro CDe-QJ 

Toijwpa 12. fTI 

ECAH 3. II. C. C ITOC3AOM 3a HM M3CT AB3 

G-ioKa — ynacTKa, to b uiKa<|>ax 15 caeTO(})opoB«j 
12, orpajKAaiouuix srn ysacTKH nyrM, pc-nc - . 
J0 we^Toro othh h pc^e 3eAeHoro orHJi o6ccto-^ 
Mciibi h Mepc3 paaMbixaiotuHe 17 h 18 KOHTaKTbi^' 
pejie weAToro onm noAaeTCH HanptiMeHHe^ 
na AaMHW 19 Kpaciioro onm ooohx CBeTO(J)o-S 

POB 12 H Ha K3TV UIKH KOM M yT3UH0HH bl X AByX-W 

hOvIiociihkob 13 ncpeMWieK 10 y 3thx caeTO-f-M 
15 (JiopoB; B pc3yAbTaTe 3Toro Ha AByx cbcto(J)o J— — 
pax ropHT KpscHUH oroHb h uenH pacnojio^KeH-t-M 
hux R03AC 3tiix CBCTOcJ)opoB 12 nepeMbmeK Iff 1 

33MKIiyTbl. 

Bcacactbhc 33MWKanHn . uenefl nepeMbiy-% 

MCK 10 TOK B AOnOJIHHTCAbllOM npOBOAC 5 M€HR2| 
20 CT BCAHMHIiy H liaiipa BJICHMe H CHOB3 paBCHj? 

no BCAHMHiie ii npoTH Bonaio>KCJi no (J>a3e TOKy% 
rapMOHHK KOHT3KTHOH ceTH. o6ecnc4HBa- 

CTCH KOMIieHCaUHH npH H3AHMHH 3. II. C. 1 4 H3 
MOKI10ACT3 HUHOHHOH 30HC 

B T3KOM COCTOHHHH CHCTCM3 3JlCKTpOClia6- 

weHHH naxoAHTCH b TeHeiuie Bpc mchh, noKa 
3. n. c. 14 nepeMeuiseTCH, b npeAeaax oahhx 
ii tcx we 6AOKOB— -yMacTKOB nym 

IlpH nepexoAe 3. n. c. 14 c OAHoro 6-noKa — 
30 ynacTKa Ha Apyroii npoHcxoAHT CiieAyioiutie 
M3MCHCH hh. BniKa^y l6cBeTo<t>opa 12,orpa>K- 
Aawiuero ncpBWH 6jiok- ynacTOK, cuana/ia 
cpa6aTUBaeT pejie wejiToro othh, 33tcm no 
\iepe yA3JieHHH 3. n. c. 14 cpa6aTbiBaeT pe.ne 
3C.ieHoro orHH. ripn cpa6arbJBa hhh peAe weA- 
35 Toro oniH CHiiMacTcn iianpHweHHH c A3Mnbi 19 
Kp3CHoro ornH m ona noTyxaeT h noA3CTCfl Ha- 
upsDKCHiie Ha jiaMiiy 20 >Ke^Toro othh h ohs 
3aropaeTC«. IlpH cpa6aTbiBa hh h peAe 3eAeHoro 
oniH c AaMHbi 20 wciToro onm HanpHwemie 
ciiHMaeTCfl m iiocTyn3CT Ha AaMny 21 3e.ieHoro 
40 ornn, A3MH3 20 noTyxaer, jiaMna 21 3aropaeTC«. 
lloc.no cpa6aruBaHHH pe.ie JKOAToro omn chh- 

M 3CTCH H3HpH>KCHHC C K3TVUIKH 6vlOK3 11 KOM- 

mv Tamil! h cro ko HTa kt I I.I paspbiBaeT uenb 

HCpCMblMKII 10, KOTOp3H VCTaHOB-ieHa B03Ae 

nopBoro CBOTOt|>opa 12, na kotopom 3aropaeTCH 

HxC.lTMH OrOHb. 

B niKa<J)y CBCTo4>opa, orpa>KA3!omero bto- 

poll 6-lOK — VM3CTOK 11)711. lia KOTOpUH BUe3HCa- 

ct 3. ii. c. 14, oTnaaaeT pe.ie we^Toro othh, . 
ii. in oTnaaaKvr pc.ie >KCAToro othr h pe-ie 3e.ie- 
noro oniH. B ncpooM CAyqae cHHMaeTCR Hanpn- 

>KCHIte C AOMIIbl 20 >KCATOrO OTHH, BO BTOpOM — 

c j}HM\\bi 21 3C.TCHoro onm. Ha AaMny 19 Kpac- 
iioro othh HOA30T0H iiaupn>KCHHe, OHa iarop3- 

OICH H OAHOIipOMCHHO cpa6aTUBaeT 6.10K II 
K<>MMV T3I1 II II H 33M WKaCT KOHT3 KTOM II. I UCHb 

S5 iiopCMUMKH 10. pacnaio^KeiiHOH okoao cBero- 
ijiopa. na KOTopoM ^aropacTcn KpacHbiA oroiib. 

\\ pc.iy.ibiaic >tm\ iiopcKAioHeHHH u iichhx 
iu>poMU*ioK o6\»,*noMHnacrcH h.imchchiic iumhhh- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 1 7 and 1 8, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed vottage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
1 2, and to the coils of the commutation dipoles, 1 3, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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